Individuals' observation on environmental change perceived as a basic commitment to agrarian research for the future sustainability of agriculture. This research gives a based strategy to create a foundation for the practices and ecological databases of agronomic practices of Mardan district in Khyber Pakhtunkhwa-Pakistan by choosing a sample size of 138 haphazardly farmers family units. Data was gathered in regards to the agronomic practices and climate change by interview methods. Findings revealed that in the region main crops were wheat, maize, rice and sugarcane and majority facing the climate change. Because of the climatic changes the production of various crops was altogether diminished as significant value of chi-square (14.64). Over populace (64%) and deforestation (32%) are the drivers of climate change in the area. Majority (76%) feel the change in the rain pattern and the temperature is more when contrasted with past 10 years. Ordinary, zero and hand burrowing cultivation practices are utilized for field operation and the most regular techniques for seeds sowing and fertilizer was broadcasting. The principle versatile and mitigative measure of the ranchers were changed in planting time, best decision of yield, decision of seed change and recurrence, change in manure application and timing. Destitution, ignorance, the absence of intrigue and advanced adjustment and relief strategies are the elements dependable to defeat the climate change. The surges circumstances and land degradation are the issues because of climatic changes. The study concludes that environmental changes unfavorable influenced all spears of activities of the agriculturists which have to affect economy of the country.
Introduction
Climate change with associated extreme weather events results agriculture is one of the most vulnerable sectors [1] . The changing climatic scenario and its impact on various sectors of the economy have emerged as one of the greatest challenges before the scientists and policy makers all over the world in present century [2] . These negative consequences from climate change pose a direct threat to the success of agriculture and farmers welfare at local and global scales. The farmer's welfare depends on the nature and severity of the climate signal, non-climate related stressors and the ability of farmers to cope in any given technological and regulatory environment [3] . Global climate change is happening throughout the world and impacting all kind of ecosystem services to mankind [4] . There are a few regions in the world where climate change might be rapid and even very low where the penalty of climate change are likely to be as severe for biodiversity, ecosystems services and human well-being [5] . Higher temperature and changing precipitation levels caused by climate change may decline crop yields in many countries in coming decades [6] . Climate variability together with extreme climatic events threatens natural and human systems across the world [7] . Climate changes are likely to reduce food production and potentially exacerbate food insecurity in many parts of the world in the next couple of decades [8, 9] . The variability of available climate and agro-meteorological disaster risks during the entire growing season in sensitive to food and cash cropping areas [10] . Farmer's perception on climate change can be recognized as a critical contribution to environmental and health problems, agricultural production and possible solutions [11, 12] . Farmers who are engaged in agriculture system do experience impact of climate changes on production and yield of crops and have knowledge about climate change are more likely to believe in the potential of future risks, associated with high-end climate changes and agronomic practices [13, 14] . A better understanding of the farmers to climate change with their ongoing adaptation measures is needed to expertise through development of policies and strategies for better production and yield from agricultural sector [15, 16] . The researchers are testing new approaches to cope with the climate change based on their traditional knowledge and learning experiences. They are more concerned with adaptation to climate change rather than the nature and degree of these changes. Farming communities observed climatic conditions as embedded in socio-ecological system and indigenous knowledge would indeed supplement rather than replace scientific knowledge about climate change [17, 18] . The exchangeability method identified that climate change beliefs and past experiences with crop losses were critical to farmers' agricultural risk perceptions [14] . Farmers' perceptions of climate change risk significantly affect agricultural adaptation [19] . Adaptation to climate change is recognized as the most pressing research question in the most recent and comprehensive overview on the social and economic impact of climate changes [20] . The importance of adaptation has also been recently recognized as the missing link to bridge short-run impacts to long-run interpolation [21] . It seems to be the most efficient and effective mean to the farmers to cope with the impacts of climate changes [22, 23] . It has the potential to reduce adverse impacts of climate change and to enhance beneficial impacts [24] . Also it has been found to constitute a key strategy to cope with the negative effects of climate changes [25] . But due to lack of communication between extension workers and development specialist in rural areas, their learning is not being disseminated to others who could be benefited in other parts having similar geographic and ecological conditions through formal institutional and governmental channel [26] . Adaptation has been quite effective in increasing food productivity [27] , as it improves crop yields by 15-18% of the current yields, but the effectiveness of adaptation has varied significantly across different regions of the world [7] . Several global as well as regional studies [28] [29] [30] [31] [32] pointed that the productivity of food crops, livestock and fish may decline even in the short-term with significant effects later in the century, if corrective actions are not taken now, to improve the adaptive capacity. This will be done by several technological interventions and policy measures to bring about this transformation. Changes in agronomic practices, adoption of the new technologies and the use of relevant information at the farm level are the key components in improving the adaptation of agriculture to climate change and many of these interventions have been successful in increasing production, income and building resilience among farming communities in many areas of the world [1].
There are relatively few studies in the literature showing work on prioritizing climate-smart agriculture interventions in the farmer's perspectives for the adoption [33, 34] . Several recent studies [35-37] have shown the application of production functions, crop simulation models, and field survey to generate such data for a regional food security planning are too much important for future policy formulation. There is a need to explicitly assess the impacts of climate change with agronomic scenarios representative of local farming practices [38] . Several tools are now available that are able to provide quick estimates of farmers perspectives of various agronomic interventions [39] . This paper objective is to provide a based methodology to generate a background for the agronomic practices and environmental databases of agronomic adaptive/ mitigative interventions within the farmer's perspectives at regional level.
Materials and methods
Mardan District of central Khyber Pakhtunkhwa-Pakistan was the sample area for this research (Figure 1 ). It is one of the best agriculture areas due to its suitability for cultivation of food and cash crops. Fruits and vegetables are also grown and it includes oranges, apples, peachs, plums, apricots, rare mango and pears. District Mardan was divided into five clusters i.e. north, south, west, east and central. Among the clusters, proportionate stratified cluster, random sampling was applied and from the four union council's viz. Garo Shah, Machai, Shahbaz Gari and Manga were selected purposively because of growing of a particular food crops. Appropriate sample size for a population based survey is determined by the factors i.e. variable of interest, estimated prevalence, confidence level and acceptable margin of error [40] . This study was based on simple random sample; therefore, the sample size was calculated by using the formula. n = t²×p (1-p)/m² Where, n= Sample size required, t= Confidence level, p= estimated prevalence i.e. climate change effected household, m = marginal error at 5%. By taking the standard value (1.96) at 95% confidence interval, marginal error standard value i.e. 0.05 and estimated roughly that 90% (0.9) of the farming household were affected by the climate change, by putting all these values in the aforementioned formula the required sample size were 138 Primary data were collected by face to face interview method through a well-designed pre-tested questionnaire from the farmer households regarding their agronomic practices, adaptive/ mitigative measures and the climate change phenomena. The unit of analysis for this study was the heads of household involved in the food crops farming in the selected area. that have the capability to tolerate pests and different ecological problems. 5) Early maturity verities need to be sown to overcome climate change problems. 6) Varieties which need less irrigation need to be grown in order to get good results and overcome the problem of water scarcity. Primary data on all aspects of the above agronomic practices and adaptive/ mitigative measures were selected and were tested through relevant test for the assumptions of normality and randomness of data. After fulfilling the assumptions different descriptive statistics such as mean, standard deviation, chi-square test, variance and frequency distribution were used for its analysis and were interpreted below. Results and discussion Agronomic practices 1. Crops grown Climate changes affect cropping pattern and production directly by rise in temperature, changes in precipitation and moisture availability.
Cereal crop production considered highly sensitive to temperature rises and therefore, food insecurity is expected to increase in a couple of upcoming decades if the clime change process continue. The respondents grow wheat, maize, rice, sorghum, and sugarcane. More than half of the respondents mentioned for the growing of wheat in the area, while a small percentage of respondents reported for the rice growing (Table 1 ). This is due to the land unsuitability for the growing of rice.
The results of the Chi-square pointed that there is no association in the respondents opinion about the sowing of different crops. (32) 49 (32) 23 (15) 20 (13) 13 (8) (33) 24 (30) 12 (15) 11 (14) 06 (8) (Table 2 ) and it is clear that majority (71%) of the respondents having the knowledge of climate change and experiences this phenomenon by one way or the other at their fields. No significant association was observed in the farmer's perceptions in the union councils about the knowledge of climate change. . This was reported by the majority of the respondents that due to climate changes the production of different crops was significantly decreased as conformed by the value of chi-square (Table 3) . Also some of the respondents reported that due to climate change process the monsoon timings are increased from the normal and thus affected the agriculture sector in the area. Adaptive and mitigative measures 1. Climate change causes Climate change is a diverse phenomenon to overcome. Human population is getting higher and higher in several decades and is growing with the sky rocketing speeds. Different hazardous gases and emissions are added to environment every day by the humans through different activities. Areas of high population expansion and high susceptibility to climate change impact lie on top. Evidence suggests that the poorest countries and poorest groups within a population are most vulnerable to climaterelated hazards such as floods, droughts, and landslides [46] . This study finds that overpopulation is the main cause of climate change as reported by the majority (64%) of the respondents as because the increasing temperature is all about the human activities. The growth rate of Pakistan is 1.49% which has a direct link with the climate change process and its effect on the agriculture sector in the country. The second important cause reported by the respondents was deforestation and it may also link with population increase. The deforestation rate in Pakistan is the highest in Asia, about 2.1 percent, and only 2.5 percent of the country's total area is forest cover. So, it was clear from the data that over population and deforestation are the two main causes of climate change in the area as show in Table  4 . 
Climate change and raining level
Climate change adversely affects the rain pattern in the developing countries because of the different activities done by human beings. In third world countries, there is lack of basic infrastructure facilities which can overcome the disastrous situation such as floods and rains etc. Deforestation is another big issue in the changed rain pattern. People burn wood as a fuel which causes the environmental damage because forests control the atmosphere. Due to which disastrous rains occur which become flood and damage the infrastructure and crops as well. Also, rain timings change with a change in climate, the monsoon season timings are changed and rain occurs when not needed. The data findings in Table 5 revealed that in the study area the majority (67%) of the respondents feel the change in the rain pattern more as compared to past 5 years and also some people reported for less rain during the crop growing seasons. 
Climate change effect on farmers
Climate change badly affects agriculture sector because it is the most vulnerable sector to it as it directly dependent on the external environment. Different activities affected in different ways i.e. farmers cultivate crops in fields which are affected by rains, floods, droughts and storms etc. and in result farmers get no reward. It also effects livestock by attacking through different diseases coupled pests attack on fodder. Crops production is one of the main sectors of agriculture affected by climate change due to which farmers cannot survive comfortably because of the socio-economic conditions. The data in the Table 6 , revealed that due to climate change 59% of the respondents reported for less production, while 33% of the respondents mentioned for effect on the process of cultivation of different crops in the area as a result of climate change. It can be seen that farmers perceptions about climate change are that production of crops coupled with effect on cultivation and livestock are badly affected. 
Climate change problems
The change in Climate poses unprecedented challenges to Pakistan agriculture because of the sensitivity of agricultural productivity and dependence on open climate. The study shows the respondent's opinion for problems faced due to worse climate in the area. It was evident from findings that respondents indentified three problems they are facing due to worse climate in the area. This includes storms and floods situations, degradation of the land and different crop diseases (Table 7) . These findings was in line with the findings of [47] pointed that pests and diseases offer particular challenges to climate change effects due to the strong temporal and spatial correlation produced by their spread. Also study of [48] confirmed that extreme precipitation damaging crops due to physically injured plant parts, inject excessive water in the root zone, result in physical damage if high winds accompany rainstorms coupled by the increase in some bacterial and fungal diseases. Further this study confirms that higher temperatures results evaporative losses from land and water surfaces coupled by transpiration losses from non-crop land cover and thus lead to the degradation of land quality with the passage of time. 
Climate change and temperature level
Development and growth of crop is mainly a function of temperature, although weather and climate had never been constant and they had always experienced changes either positive or negative but recent atmospheric warming was unprecedented and increasing global warming trend started in 1940s after industrial revolution and it had no end till now [49]. In this regards the farmers perceptions were determined by asking them about the temperature situation during the last five years. The data in Table 8 shows the results of respondent's opinion for comparing temperature with the previous five years in the study area. The findings revealed that the temperature increased (76%) according to the view of the respondents and less variation were noted among the union councils. This implies that the farmers were aware about the rise in the temperature during the last five years. 
Climate change effects on livestock
According to the findings of [50] that climate changes not only affect the crops and agriculture production, but also having adverse effect on other sectors of the agriculture. As in pastoral and agro-pastoral systems, livestock is a key asset for poor people, fulfilling multiple economic, social and risk management functions and with the passage of time the society and farmers developed agriculture practices that were based on their understanding of weather and climate patterns, includes the appropriate time of the year to move livestock from summer to winter grazing areas and also to best plan for the fodder and feed supply during the scarcity period. Such practices have been used over the centuries, and continue to be used right up to the present day. They were frustrated by the variability of the seasons and even the day-to-day weather, and as a coping strategy developed folktales and rules of thumb for the weather and climate patterns. The data in Table 9 shows the results of respondent's opinion for effects on the livestock after reduction of production of crops and grasses due to climate change in the study area and majority of the respondents reported that the numbers of livestock are decreased as a result of the less feed availability for feeding the livestock. Also more variation was noted among the opinion of the respondents in the union councils. 
Climate change affects on farmers livelihoods
Change in climate has posed a severe hazard to majority of the farmers in the developing countries. As agriculture is an important industry catering for livelihoods for many people in developing countries. Also agriculture is their main source of income and 75% of the world's poor are living in rural areas and climate change have been far-reaching effect on it because of lack of proper infrastructure and other allied facilities. The date in Table 10 presents the perceptions of respondents regarding the effects of climate change on the people. The respondents were of the view that the climate change affected the livelihoods, production of crops and also results the change in profession from agriculture to the non-agriculture. The variation in the perception of the respondents among the union councils was almost the same. This implies that the process of climate change adversely affected all aspects of the farmers in the area and brings the shifting/diversification from one profession to the others, which have impact on the rural economy. Climate change and area soil types Soils are acknowledged to be in the front line of international environmental change. This requires a better understanding of the role of soils in the climate change to ensure that they continue to provide production for humanity and the natural world [51]. The data in Table 11 shows the results of respondent's distribution about opinion for the type of soil in the study area. It is evident from the data that 74% of the respondents reported for the clay soil in the area, while 17% mentioned for the clay loam soil in the area. The literature pointed that the clay soil is badly affected by the changes in the environment as having no resistance to flood and heavy rain. Therefore, the soil of the area is too much sensitive to the process of climate change. Climate change and area tillage system Tillage may enhance or retard emissions of greenhouse gases from agriculture, and may help maintain the productive base under the conditions of climate change. Tillage and land management practices clearly influence a whole host of interactions between soil structure and biota, and this in turn influences the stability of carbon and nitrogen within the soil matrix [52]. The data in Table 12 shows the perception of the respondents about the opinion for tillage system. Three types i.e. conventional, zero and hand digging tillage system are used in the area for the operation of the field land.
Majority of the respondents reported that they are using conventional tillage system in the area. This implies that this type of tillage system produces more for the farmers and also manages the crop properly. Among the union councils less variation were noted by the descriptive statistics. Climate change and sowing methods Environmental exploitations increased by human's leads to challenges to the global environmental change, which leads to rapid change on ecosystems in the world. With the changes in the environment system there is a need to change the planting methods also and adopt it according to the climate challenges. The respondents were asked about the sowing methods at the field for different crops. The data in these aspects are presented in Table 13 , pointed that the majority of the respondents used broadcast methods as a sowing methods at the field followed by row to row methods of sowing and mechanized. The data pointed that the most commonly used methods by the respondents in the area were the broad casting methods, this may be due to the easiness of the methods for the sowing of crops. Table 14 presents the perceptions of the respondents regarding the methods used for the application of fertilizer. It is evident from the data that majority of the respondents used the broad cost and split methods for the application of fertilizer at the field in the area. Climate change and water management/ irrigation sources In area where there is excess rainfall, preventing logging and leaching of nutrient by erosion, using weather forecast information to reduce the risk of climate events different water management practices i.e. improving water-holding capacity of the soil, making physical soil and water conservation structures, collecting water to conserve moisture of the soil, and changing the amount and timing of irrigation [53]. Best water management practices improve the soil quality and made it sustainable. The data in Table 15 , presents the water management practices of the respondents in the area. The data shows that most of the respondents use the canal and tube well as an irrigation sources in the area followed by the rain water. This tells that the area having government canal system and where this system is not available then the tube well was used as a source of irrigation. Among the union councils, there was less variation in the opinion of the respondents about the irrigation water sources. Main constraints to crop production Understanding the socio-economic, operational barriers and biophysical challenges to the climate change process are important as this will help the policy makers and the farmers to overcome the climate change phenomena sustainably. The data in Table 16 present the perceptions of the respondents regarding the main constraints to the crop production. The data shows that the main constraints to the crop production was the timely unavailability of different chemicals, lack of implement and capital, crop damage by floods due to climate change, inadequate rain fall and unavailability of seed and fertilizer. Many factors are responsible for these constraints, including poverty, illiteracy, lack of interest and unawareness. The data in Table 17 shows the respondents perception about the adaptive and mitigative measure adopted by the farmers to overcome the phenomena of climate change. The main adaptive and mitigative measure of the farmers were changes in planting time, best choice of crop, best choice of seeds changes in weeding dates and frequency, changes in fertilizer application and timing. Effect of rising temperature on crops and livestock Climate change is a dynamic process disturbing worldwide air/ocean temperature and these long and short term episodes of heat stress are predicted to occur more frequently as a result of global warming, affecting crop yield and decreasing crop quality [54]. The data in this regards presented in Table 18 , shows the respondent's perception regarding the effect rising temperature on crop and over all livelihood level. Majority of the respondents agreed that due to raising temperature the crop yield was decreased and also affected the quality of crops.
Climate changes have comprehensive cost for livestock production, mainly arising from its impact on grassland and rangeland productivity i.e. warmer temperatures and rainfall patterns produce a greater impact of rangeland biodiversity which influence livestock production and it is indisputable that grass, legumes and shrub composition in rangeland constitute the important determinant of livestock productivity [55]. The farmers perceptions in this regards are presented in Table 19 (values in parenthesis in all tables are the percentages), pointed that due to climate changes the production of livestock was decreased in the area and also the number are decreased as many diseases attacking the animals in the area. 
Conclusion
Main findings of this study conclude that majority of the respondents having the knowledge of climate change and experience it and due to it the monsoon timing are increased from the normal and also some people reported for less rain during the crop growing seasons due to climate change. The reasons for this was the over population and deforestation. Climate change effect the production and cultivation of crops and livestock. Climate change adversely affected all aspects of the farmers in the area and brought the shifting/diversification from one profession to the others. Conventional, zero and hand digging tillage system were used in the area for the operation of the field land. Main constraints to the crop production was the timely unavailability of different chemicals, lack of implement and capital, crop damage by floods due to climate change, inadequate rain fall and unavailability of seed and fertilizer. The main adaptive and mitigative measure of the farmers were changes in planting time, best choice of crop/seed changes in weeding dates/frequency and changes in fertilizer application and timing. 
Authors' contributions

